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(54) PATCH FOR REPAIRING CASING STRINGS 
(57) Abstract: 

FIELD: well drilling. SUBSTANCE: patch Is provided with safety collars with maximum outer diameter 
exceeding outer diameter of annular members, safety collars are placed between annular members of 
the sealing floor so as to provide a gap, and overlap the gaps in operating position to reduce 
outer diameter of the safety collars to the outer diameter of the annular members. EFFECT: high 
efficiency. 1 dwga 



-1- 




RU 2068940 Ci 



(21) Application number: 4869683 

(22) Dale of filing: 19900926 

(51) Int. CI: E21B29/10 

(71) Applicant: flptnn AjiexcaHflp TapacoBUMTuniKOB HnKonan HBaHOBHHHHKjrrseHKO Bacftunot 
rpMropbeBHuKMcenbMaH MapR naoapeawM 

(72) Inventor: flpbnn AjiexcaHAP Tapacomw, TicmKOB HuKojiaij Heanonwn, Hhkhtvichko Bacmmw 
rpKPOpbCBHM. KwccnbMaH MapR Jla3apcBWM. 

(73) Proprietor: Hpbim AjiescanRp TapacoBjraTinnROB HnKonafi lteaHOBHHHinarrMeHKO Baaimrfi 
rpxaropbCBa^iKHCcjibMaH MapK Jla3apcBH^ 



(54) rUIACTWPL jyw PEMOHTA obcajjhux KOJIOHH 
(57) Abstract: 

Vf3o6pexeHMe othochtch r ofriacTB 6ypeHHH h Ao6bren hc^tm h ra3a, b wacrirocTM k tcxhhkc r TOCHonontu 
RannTa/ifaHoro pcMotrra cKBa^snMbf. Ue/ib - noobnneHHe HaAexHOCTH p€Moimio-Boc«TaHOBHTejibHbix pa6or 
aa ever 3amjrrtJ repMerw3wpyion*ero noKpbiTHH c coxpaHCHHeu repwieTW3aunM kojiohhw no eceii p/urne 
HanoxeHHoro nnacrbipH. J\nn 3Toro oh cua6xeu npe^oxpaiorreji uimmm uaHxcraMH, MaRcmjanbHbrit 
HapyTKHbifl jacHawexp RoropbLX npcBbnnaer HapyntHbifl jpianerp KQJibneBbix 3/1 cuchtob, npw 3tom 
npeAOxpamrrcjibHbie MaiuaeTbi paauemeHbc btcmfsy RonJbueefatMM aneneirrawiH repMerH^iipyioinero 
noKpbiTHH c 3a30p0M c BOOMOJKHOCTbio b pa6oueM nanomeHHH nepeKpbiTMH 3a3opoB c yMeHbnieHHeM 
HapyjKHoro nrtaMcrpa iipeflOxpaHHTejibHfaix MawKCT jjo HapyKHoro flHawerpa RonbncBbix anexcorroB. 4 vu\. 
blblbll 
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Description |OnHcanne B3o6pereHiui]: 

H3o6pCTCHMe OTHOCHTCH K OOJiaCTH fypeHHfl H AOOWHH HC^TM M ra3a H. B HaCTHOCTH, K TCXHHKe K 

TexHononof Kanuranbuoro peMOHra CKBajKraoj. 

Uenuo K3o6pereHHH warmerc* noBwraeHMe Ha^emHOCTH peMOHTHO-BoccraHOBMrejibHbix paooT 3a cuer 
3amKTt>i rcpMCTM3Mpy»incro noKpwrnH c coxpaHemiew rcpwcnx3amoi iconoraibi no bccA jxmaxe 
HanomeHHoro njiacrbipH. 

riocTaaneMHaH qem. jjocrHr^acrcH tcm, «rro nnacTbipb n/wi peMOHra oocajnibtx rgjiohh coCTOfmnot no 
npoflon bHo- r oQp H pOBaHHOfl TpyfSbi c Hapy gHbOi pepueTK3MpyioiiBiM noRpbiTHew, BtjnonHCHHUM H3 na6opa 
KOJibucBbix sjicMCBTOB* pacnojiowcHHbix BRQm> Tpy6bi c 3a3opoM njpyr OTHOorrcnbHO flpyra, cna6*cn 
npenoxpaHHTcntdibikai MamseraMH, MaKCMManbHbiA HapyaHwH jjnaMeTp soropbix npcBbnnaeT HapyjRHWM 
fluaweTp RonbueBbix aneweirroB, npu ctom npeHOXpaHHTenbHbie MaHxerbi paoyemeHbi wem^y Roj ib u eB biMM 
ajieMCHTauH rcpuenraapyiorncro noKpbiTwi c 3a3opauH c eo3M0JKH0cruo b pafkmeM nanoxemtH 
ncpcKpbiTKH 3a3opoD c yMCKwncHHCki HapymHoro jniaMeTpa npenoxpaisrrejibHbcx ManwcT HapyjRHoro 
AMaMCTpa Konbueobix ancMCMTOB. 

IlpH TpaHcnopmpoBxe xaKoro nnacrbrpH b KonoHHy oocanHbtx Tpy6 kohtokt ero co ctchkoh rojiohhu 
OCymCCTBJIHCTCH H€pC3 MaHKCTbl. pa3M€n;eHHbie B 3a30paX UCXJjy KOJ Th iyB W VTO rcpucTH3wpyK)nxMUH 
ajieMeHTaMM Ha onpe^eneflHOM paocromam jn>yr or npyra no bccm ajimhc iuiacxbrpn. 

Majoxera BbmojmcHa b bhjjc uwnHHRpa c nocroRHHbiM wm ncpewcuHbiM no ee promt jniaMerpoM h 
TomnwHoft creHKH. HaMOanbmHH jniaMcrp ManweTU npeBbnnaer HapysHbift onHcaHHbtil nMaMeTp 
KOJibueBoro rq)VferH3Hpyiomcro ancwcHTa. 

Urania. uaHXCT Bu6KpaercH thrum o6pa3ou. *rro6bi npu pa3MemcHMH hx Ha njiacrbipe Mcw^y 

PepMCTH3Hpyi0mWMM 301CMC«TaMH COXpaHHJICH (fcyHRlJHOHaJIbHblH 3330p HC TOJIbRO IipH TpaHCnOpTMpOBRe, HO 

h npM pacnmpeHim nnacTbipH b KonoHHe. 

PaocTOHHKe uexjxy uaaTseraMK h hx RomraecTBO paceuMTbiBaerc*! n aaBHCMMocTH ox /yimita imacrbiptt m 

KpHBH3HbI CTBOJia CKBamUHU. ciTOObl DpH ROHRpCTHblX KX 3Ha*ieHHHX HOUDOMHTb ROHTaKT 

repMCTH3Hpyioii(cro noKpbrran nnacTbipH c eojiohhob h cro pa3pyineaHe. 

KoH$nrypanHH MaiuseT, $H3HK0-MexaHHMecKHe cBoucrea u nponHocTHbie xapaRTcpHCTMRH MaTepwana W3 

KOTOpOrO OHM H3POTOBnCHbl, nO3BQJI5O0T OOOCnctOTTb MX DpnOCTHOCTb npH flBIUKeHHH nnacrbipH B 

CKBauKKHc, a npM ero pacnmpcHMH jjc^op mhdo Ba-rtcH b pa#HajibHOM RanpaajicHMM A 0 bcjimmkhbi paBHoft 
TomnKHC rcpMCTH3Mpyx)merD noRpbixHH nnacTbipH. HciunoHaH ^ononHHrenbHyio norcpx) npoxojnroro 
ceMeHKH ROJioHHbi ooca^Hbtx Tpy6. 

Ha 4>ht\ 1 H3o5pamen nnacTbfpb 1 c o/\ctwmh Ha Hero npe^oxpainrrenbHbiMH uaHxeraMH 2. cnyineHHbiM b 
o6caAHyio KonoHHy 3; Ha ^ht. 2 h 3 ripoflOJibHbie n nonepcwbie ccmchmh MajoseTw; Ha <J)nr. 4 BapwaHT 

BO3M0JKH0rO M3rOTOBJieHMH MaHJKCT. 

Mai ok. era (^mt. 1 3) H3roTaHrtMBaeTCH c nepevicHHbiu no ee jyiMHe ^Haviexpowi c ojndaKOBofl TOjnnMHOH 
ctchkh no sccwy ceneHMio pasaoft H/m djuokoQi TOjnzxMHe repMeTM3Hpyioinjero noKpbiTHH nn acrbnjH. Ha 
itoHntBbix ynacTKax 4 ee HHyTpeHHHH jjnaMcrp BbmojiHeH c MMaycoBbOi flonycuoM no othouichiqo k 
HapyjKHOMy fluaMerpy njiacrbipH. B cpc«HCH lacTH 5 jniaueTp MaHJKerbi yBerowHeaeTCfl 6e3 raMeHeHMH 
TonmnHbi creHKH no paouepa Ha 3 4 mm npeBbiinaiou;ero flHauerp repueric3Kpyion;ero KOJibi;eeoro 
anewcHxa 6. b pc3ynbTaTe mcto b tcjic uaHKCTw o6pa3yeTCH non^HyrpeHHe. 

Ilcpexoflbi 7 ot 6ojibmero A H aMerpa r MeHbmeMy BunojiHeHbi rohhmcckmmm c yrnoM npu eepniMHe KOHyca 
MCHbinHM 45°. Mejxny repMeTOROM 6 m iiaiweTofl 2 HMeercd aa3op 8. ri/iacxbipb cnycRaercJi b CRsajKMHy 
Ha nrraHre 9. 

njiacTbipb co6RpaercB h ycTaHannnBaeTcn cne^yromHM oopaooM. 

MaMsexbi 2 ojjeBaxrr ua nnacTbipb 1 c HaTHTOM, vro o6ecnetoraaex hx y^epwaraie Ha Hew. 3axew Ha 
njiacTbipb HaHOCHTCH repMeTH3Hpyionxee noRpbmie 6 b BMfle KarihixcBbix ajieMeHToe tskhu o6pa30M, «to6u 
Mcx^y hhmh h MajuseTauH 2 ocraBancH aaaop 8. rioc/ie aroro nnacrbipb Ha nrraHre 9 onycRaercH b 
oocaAHyio Tpy6y k Mecry ee HerepMerH^HocTH, w pacnmpHercH jjopHHpyiomefi rojioBKOM A° nnoTHoro 
KOHTaxTa co ere hk oft oocaAKOH RonoHHbi. 

TpaHcnopTHbie raoapMXHbie pa3Mcpbi nnacrbipH o6ycnoBJieHbi pa3MepaMM npc^oxpaHirrenbHbix Mawmer h 
nooxoMy npw ahwrchmh ero b rojiohhc koktekt rcpMerfcwpyioiuero noRpwnw nnacxbipn co creHKaMH 
ooca/nibcx rojiohh hck/hohcb, ^rro ooecne^MBaer ero coxpaHHOCTb. 

Manmexbi HoronraarutBaiOTCH M3 wa-repwana A OCTaTOl ° f0 »/iacTHMHoro, uro6bi He npenHTCXBOBaTb 
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pacnnrpeHMio njiatrrbipn e kojiohh* h hc craflaBaTB npn 3tom 3KawrenbHbix AonanrorrcnhHbix ycuraat a b 
to wc bpcmh AocraTOMHO npoworo, cjioco6hopo coxpararrt, reoMcrpHMccKyio $opwy b npoueccc 
TpaHcnopnipoBKB nnacTtrpfi k uecry napymcHHA kojiohhw, nanpiruep. nomDroncea sura pesniu. 

npM pacmPipeHHM nnacTwp* uanseTU 3a cnex iioflHyTTpeHHfl. o6pa3yion9tx oaoop lO uempy hhud h 
nnacTbipcM h kohhmcckmx nepexoflOB. nauDo«iaiomHx odpaaoeaHHC amadou, Ac*opMHpy»rcfl b paflwanbHOM 
HanpaancHTOf h npKWKwaiOTCH k ctchkc luiacropn. riocKOJibKy Tojimjma ctchiui mbhhct 6nn3Ka ToramiHc 
repiacTO3npyion;ero noKpwTHH, HonojmnrejTWioH norepn npoxoAHoro ceuanw Konomtu b sohc ycranoBKH 
nnacTbipfi He nponcxo/jHT. 

WcnonbsosaHHC npcAnowcHKoro imacTbipH. CHa6«CHHoro npcAoxpaHHTenbHbtMM MaHXCTaMM no3BOjnrr 
npewynpcflirrb TpcHnc nepMerraiipyioniero noKpfainiH o ctchkm kojiohhm. coxpaHHTt> ero uenocTHOcn> h 
o6ecne<nrri> HaAexHttfl peuoHT HerepvrenTOifaOt o6ca^KbOC kcjiohh. blblfeU UUU2 UblbI3 
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Claims [OopMyna H3o6pereBH5i]: 

riiiacTbipb /yiH pcMOHra ofcaAHbuc kojiohh, cocroHmwfl ho npoflantJio ro^pupoBaHHoft ipytibi c HapyjRHUM 
repMern3npyjomiDu nospbiTueu. BunanmHHbiu ho na6opa Konbueewx 3/ieueHToo, pacnanoxeHHbix broth* 
Tpy6t>i c 3a3opou oTHOCHTOibHo flpyr Apyra oT/iHMajcxrpafc« Tew. uro. c ue/iuo noBumetaui HaflewHocni 
pcuoHTBO- BoocraHOHHTOi wibix pa6oT 3a cmct 3aimrrbi repMcnrsnpyiomero noKpbrrtui c coxpaHeHweM 
rcpMcrtoamoi koaohhu no txxA p/nme Hanomeinioro luiacrapH. oh cHa6mcH npc«oxpaHHTenfaHbMi 
uaHmeraMH, uaKCHManfeHbifl HapyxHbcft ppauerp KOTopbix npeewniaeT Hapyj&HWH jjpauerp Konbi;e8bix 
ancMCHTOB. npn 3tom npefloxpaHMTOibHbie uaHKCTU paauemeHW Uftxpy KOJiu^cBtJMM ajieueirraMM 
repMCTTOHpyioiacro noxpunm c 3a3opaMH c B03MomHocTbio n pa6owew nonoscHKM nepeKpbrrwH 3a3opoe c 
yMCHbmcHHCM HapymHoro HHaMerpa njxfloxpaHMroibHbix wfanmcr jjo HapywHoro flHaMerpa KcxntucBbix 
anekieHTOB. 



RU 2068940 CI 




RU 2068940 CI 




ma 




-7- 



RU 2068940 CI 





-8- 



RU 2068940 



(57) Abstract: 

The present invention relates to well drilling and oil and gas production, and in particular 
it relates to equipment and methods for overhauling wells. The object of the invention is 
to improve the reliability of repair and recovery work by protecting the sealing covering 
and ensuring the casing string tightness over the entire length of the applied patch. To this 
end, the patch is provided with protective cups whose maximum outer diameter excess 
the outer diameter of annular elements of the sealing covering, the annular elements are 
spaced along the tube so that there are clearances between the adjacent annular elements 
and when installing the patch these clearances are eliminated so that the outer diameter of 
the protective cups is reduced to the value equal to the outer diameter of the annular 
elements. 4 dwgs [illegible] 



Description: 

The present invention relates to the well drilling and the oil and gas production, and in 
particular it relates to equipment and methods for overhauling wells. 

The object of the invention is to improve the reliability of repair and recovery work by 
protecting the sealing coating and ensuring the casing string tightness over the entire 
length of the applied patch. 

This object is achieved as follows: a patch for repairing casing strings, consisting of a 
longitudinally corrugated tube having an external covering which is comprised of annular 
elements spaced along the tube so that there are clearances between the adjacent 
elements, is fitted with protective cups whose maximum outer diameter exceeds the outer 
diameter of the annular elements of the sealing covering, the protective cups are spaced 
along the tube so that there are clearances between the cups and the adjacent annular 
elements and when installing the patch these clearances are eliminated so that the outer 
diameter of the protective cups is reduced to that of the annular elements. 

When such a patch is lowered into the casing string to be repaired the patch contacts the 
casing string walls through the cups located between the annular sealing elements at a 
certain distance from each other throughout the entire length of the patch. 

Each cup is a cylinder whose diameter and wall thickness may be uniform or they may 
vary along the cup. The maximum diameter of a such a cup exceeds the outer diameter of 
an annular sealing element. 

The cup length is selected so that after the cups are fitted on the patch between the 
sealing elements the functional clearance is preserved not only during the transportation 
of the patch but also while it is expanded in the casing string. 

The cup spacing and the number of cups are selected according to the patch length and 
the casing string curvature so as to preclude any contact between the patch sealing 
covering and the casing string and the consequent break-down of this covering. 

The cup shape and physic-mechanical properties and the strength of the cup material 
ensure that the cups are not broken when lowering the patch into the well, and while the 
patch is expanded they allow the cups to be radially deformed until the cup thickness 
becomes equal to that of the patch sealing covering, thereby precluding any additional 
reduction in the casing string flow section. 

Fig. 1 shows patch 1 with protective cups 2 in casing string 3, Figs. 2 and 3 are 
longitudinal and cross sections of a cup, and Fig. 4 shows another possible design of a 
cup. 

The cup (Figs. 1 and 3) has a longitudinally varying diameter and a uniform wall 
thickness equal or close to that of the patch sealing covering. At the cup ends 4 the inner 



diameter of the cup has a negative tolerance relative to the outer diameter of the patch. In 
the middle portion 5 the cup diameter exceeds that of the annular sealing element 6 by 3 
to 4 mm while the wall thickness remains the same so that the cup body is recessed. 

Transitions 7 between larger-diameter and smaller-diameter portions are tapered with an 
apex angle of less than 45°. Clearance 8 is provided between annular sealing element 6 
and cup 2. The patch is lowered into a well on rod 9. . 

The procedure of assembling and installing the patch is as follows: 

The cups 2 are installed on the patch 1 so that they are an interference fit thereon, which 
precludes their falling from the patch. Then, the sealing covering 6 comprised of annular 
elements is installed on the patch so as to ensure the clearance 8 between these elements 
and the cups 2. Following this, the patch is attached to the rod 9 and lowered into the 
casing string until it reaches its nontight zone; thereupon, the patch is expanded by use of 
a mandrel until it is brought into a tight contact with the casing string walls. 

The overall transportation dimensions of the patch are determined by the size of the 
protective cups, which any contact between the patch sealing covering and the casing 
string wall and the consequent damage to the covering while the patch is moved within 
the casing string. 

The cups are made of a material which is sufficiently elastic to allow the patch expansion 
in the casing string and not to produce considerable additional loads and which is, at the 
same time, sufficiently strong to preserve the geometric shape of the cups while the patch 
is lowered to the nontight zone in the casing string; they are, for instance, made of 
polyethylene or rubber. 

Owing to the provision of the recesses forming the clearance 10 between the cups and the 
patch and due to the provision of the tapered transitions preventing the formation of 
folds, as the patch is expanded the cups are radially deformed and forced against the 
patch walls. Due to the fact that the cup wall thickness is close to that of the sealing 
covering the column string flow section is not reduced in the zone where the patch is 
installed. 

The use of the proposed patch fitted with protective cups precludes any friction between 
the sealing covering and the column string walls and the consequent damage to the 
covering and ensures reliable repair of a nontight casing string, [illegible] 



Claims: 



A patch for repairing casing strings, consisting of a longitudinally corrugated tube having 
an external covering which is comprised of annular elements spaced along the tube so 
that there are clearances between the adjacent elements, wherein to improve the repair 
work reliability by protecting the sealing covering and ensuring the casing string 
tightness over the entire length of the applied patch protective cups are incorporated, the 
maximum outer diameter of which exceeds the outer diameter of the annular elements of 
the sealing covering and which are spaced along the tube so that there are clearances 
between the cups and the adjacent elements and when installing the patch these 
clearances are eliminated so that the outer diameter of the protective cups is reduced to 
that of the annular elements. 
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Drawings: 



Fig. 1 
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[see source for figures] 



Fig. 2 



Fig. 3 



[see source for figure] 
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Fig. 4 
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